An analysis of 500 advertisements for IT positions focuses on the soft skills mentioned in the ads, revealing which soft skills are in high demand for software development and which ones are neglected despite their importance.
T
he production of any piece of software involves a human element, requiring activities such as problem solving, analytical thinking, communication, and cognitive reasoning. Furthermore, software development comprises different activities-system analysis, design, coding, and testing-which require not only different abilities but also different personality types. Managers and human resource professionals are thus increasingly using personality measures to evaluate the suitability of job applicants for various positions. 1 According to Luis Martínez and his colleagues, personality is an important factor in team performanceassigning adequate roles to each team member can help lead to project success. 2 (For more related research on soft skills, see the sidebar.)
Advertisements for software development jobs generally divide skill requirements into two categories: "hard" and "soft" skills. Hard skills are the technical requirements and knowledge an individual needs to carry out a task. Soft skills refer to the personality traits and attitudes that drive a person's behavior. 3 Soft skills complement technical skills, 4 so the ideal IT staff member should possess both. 5 Software projects can achieve better results by assigning people with particular soft skills to different project phases.
Here, we analyze 500 advertisements for IT positions, focusing on the soft skills mentioned in the ads. Our analysis helps determine which soft skills are in high demand for software development jobs and which soft skills are neglected despite their importance.
Survey Setup and Data
We surveyed jobs advertised on the following online portals: workopolis.ca (North America), eurojobs.com (Europe), monsterindia.com (Asia), and seek.com.au (Australia). The geographical Evaluating the Demand for Soft Skills in Software Development distribution of the dataset is as follows: 31 percent from North America, 26 percent from Europe, 23 percent from Asia, and 20 percent from Australia. The dataset includes the following jobs distribution: system analyst (23 percent), software designer (21 percent), computer programmer (28 percent), and software tester (28 percent).
Only nine soft skills were identified in the advertisements:
• communication skills-the ability to convey information so that it's well received and understood;
• interpersonal skills-the ability to deal with other people through social communication and interactions under favorable and inauspicious conditions;
• analytical and problem-solving skills-the ability to understand, articulate, and solve complex problems and make sensible decisions based on available information;
• team player-someone who can work effectively in a team environment and contribute toward the desired goal;
• organizational skills-the ability to efficiently manage various tasks and to remain on schedule without wasting resources;
• fast learner-the ability to learn new concepts, methodologies, and technologies in a comparatively short timeframe;
• ability to work independently-can carry out tasks with minimal supervision;
• innovative-the ability to come up with new and creative solutions; and
• open and adaptable to change-the ability to accept and adapt to changes when carrying out a task without showing resistance.
We included an ad in our dataset if it listed at least one of these nine skills. We didn't keep a record of job advertisements that didn't specifically list any soft-skills requirements.
Related Soft Skills Research

S
oft skills are usually overlooked in the software industry because the relationship between software development and soft skills is extremely complex to investigate. It takes a variety of soft and hard skills to solve the myriad of problems related to software development. 1 We can broadly define the concept of professional abilities as the combination of knowledge, skills, and character that people possess in relation to their professional activity.
2 Robert Feldt and his colleagues corroborate that empirical studies should collect psychometrics focusing on correlating personality and attitudes to software engineering processes and tools. 3 According to Damien Joseph and his colleagues, there's a growing awareness that technical skills alone are insufficient for success in IT. 4 Jen-Hur Wu and colleagues observe that understanding the importance of critical professional activities and the related skills and knowledge for each level of IT management might be critical in successful enterprise professional development. 5 Also, Deborah Stevenson and Jo Ann
Starkweather have investigated the human characteristics necessary to achieve success, identifying and rating preferred IT project management competencies across US industries. Table 1 illustrates the survey's findings, providing an in-depth look at the current status of desirable soft skills in different software development roles. We used a three-point scale to represent the demand: high (greater than 66 percent), moderate (between 33 and 66 percent), or low (less than 33 percent).
FEATURE: IT WORKFORCE
Survey Results
System Analyst
System analysis requires a great deal of human interaction with users and clients, so strong communication skills are essential. Additionally, system analysts must be able to empathize with their customers to fully understand their needs, so interpersonal and analytical skills and the ability to be a team player should also be highly desirable. Yet Mark Misic and David Graf reported in a survey of skill requirements for system analysts that interpersonal skills were the least-valued skill (analytical skills were considered the most important, followed by technical and communication skills). 6 Our review of 115 system analyst ads showed similar results (see Figure 1 ).
There was a high demand for communication skills (92 percent), analy tical and problem-solving skills (69 percent), and team players (66 percent). There was moderate demand for organizational skills (37 percent). The least required soft skills were the following: independent worker (27 percent), interpersonal skills (26 percent), open and adaptable to change (20 percent), innovative and creative (9 percent), and fast learner (6 percent). Some of the vital soft skills are in high demand, but the software industry isn't paying enough attention to others, such as interpersonal skills and the ability to innovate. System analysts often interact with users, so the industry should better emphasize the need for such skills.
Software Designer
A good design usually yields better results, while a bad design can lead to disaster. Iterations aren't unusual in the designing process. Software designers should be able to see the big picture. They must perform a wide range of tasks, including prototyping processing functions, and defining inputs and outputs. These tasks require communication, interpersonal, and organizational skills.
According to Inger Boivie and colleagues, designers should have strong communication, interpersonal, analytical, and problem-solving skills, and they should be team players who are open to change. 7 Our analysis of 105 software designer ads showed a high demand for communication (92 percent) and interpersonal (92 percent) skills. There was moderate demand for analytical and problem solving skills (40 percent) and for team players (49 percent). The least required skills were organizational (16 percent), independent worker (9 percent), innovative and creative (5 percent), fast learner (2 percent), and open and adaptable to changes (2 percent).
The industry should pay more attention to innovative and organizational skills, which are vital for software designers.
Computer Programmer
Translating the design into computer-executable code is the computer programmer's primary job. Programmers should attend to details, follow an open and logical process, and apply analytical thinking. Software programmers must translate a design into executable code, which requires understanding the design and making judgment calls. Programming tasks, such as determining the details of module logic, establishing file layouts, and coding programs, require little interpersonal contact; programmers have solitary work. However, they should be organized, fast learners, and able to adapt to changes. According to Gregory Sterling and Thomas Brinthaupt, a programmer should have communication, analytical and problem-solving, organizational, and interpersonal skills and should be creative. 8 Our analysis of 140 computer programmer ads showed that the only soft skill in high demand was communication skills (90 percent). There was moderate demand for interpersonal skills (65 percent), team players (62 percent), analytical and problem-solving skills (52 percent), organizational skills (37 percent), and independent workers (34 percent). The ads weren't looking as much for computer programmers who are innovative and creative (12 percent), fast learners (3 percent), or open and adaptable to changes (2 percent).
Software Tester
Software testing involves identifying defects in a program and thus requires analytical and problemsolving skills. Software testers are viewed as the software development team's worst enemy, because they leave no stones unturned and bring news of defects. This requires good communication and interpersonal skills to keep the team active and avoid conflicts. 9 According to Ilene Burnstein, communication, analytical, and problemsolving skills are important for software testers. Burnstein also says testers should be team players who are open to change and creative. 10 Again, our analysis of 140 software tester ads showed that communication was the only soft skill in high demand (79 percent). There was moderate demand for analytical and problem-solving (43 percent) and organizational (37 percent) skills. The least required soft skills for software testers were team players (27 percent), interpersonal skills (22 percent), independent workers (17 percent), innovative and creative workers (6 percent) , those open to change (5 percent), and fast learners (4 percent). The analysis revealed that the software industry isn't paying much attention to important soft skills for software testers. Figure 2 shows a regional comparison of softskill requirements for the various IT jobs. Communication is the only soft skill in high demand across all four regions and job titles. Innovative and creative fast learners who can adapt to change are in low demand across all four regions and in all but one position. System analyst ads in North America exhibit a moderate demand for those who can adapt to change. Also in North America, the ads for computer programmers and system analysts showed a moderate demand for independent workers; other regions and job titles exhibited a low demand for this characteristic.
Regional Comparison
FEATURE: IT WORKFORCE
In the Australian market, organizational skills are in low demand for computer programmers, but the remaining three regions exhibit moderate needs in this area. Australia also showed a lesser need for team players for the system analyst position, exhibiting only a moderate demand, whereas the other regions showed a high demand for team players for this position. However, team players are in low demand for the software tester position in the Australian, Asian, and European job markets.
Analytical and problem-solving skills are in high demand for system analysts in both North America and Australia. The remaining regions exhibit only moderate demand for this skill. All four regions had a high demand for interpersonal skills. Conversely, the skill is in low demand for software testers in each of the four regions.
O ur survey indicates that soft skills are in demand in the software industry, but only to a limited extent. This highlights the lack of understanding of the role that soft skills play in an employee's professional ability and performance. For example, analytical and problem-solving skills are in high demand for systems analysts but are in only moderate demand for other roles, despite the fact that software development is fundamentally a problem-solving profession. Also, innovative, fast learners who can adapt to change are in low demand, which is disconcerting because the software field changes rapidly, as do customer requirements and expectations. Furthermore, only the software designer ads showed a high demand for interpersonal skills, even though system analysts and software testers also require this skill.
Organizations would be well served by diversifying the soft skills of their software developers. This would provide richer talent and viewpoints to help them tackle the inherent complexity of software construction. 
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